LHCb is one of the four large experiments at the Large Hadron Collider (LHC) and dedicated to heavy flavour physics. LHCb searches for New Physics (NP) by performing precision measurements of CP-violating parameters. One of the key measurements of LHCb is the extraction of the CPviolating weak phase φs. The Standard Model (SM) prediction for this parameter is small: φ 
. The CP-violating phase φ s is related to the interference between direct decay amplitudes and amplitudes of decay after mixing (see Fig. 1 ). When neglecting penguin contributions, which are expected to be small [3] , the SM prediction for this phase is φ SM s = −2β s , where β s = arg (−V ts V * tb /V cs V * cb ) is one of the angles in the b − s unitarity triangle. New Physics contributions in the box diagram could enhance this phase:
s . This means that measuring φ s to high precision is a good way to search for NP.
The Tevatron has measured the B 0 s mixing frequency ∆m s = 17.77 ± 0.10 (stat.) ± 0.07 (syst.) ps −1 with high precision [4] , however the limits on ∆Γ s and φ s are less stringent [5] .
LHCb is a dedicated heavy flavour experiment at the LHC, and one of its main goals is improving these measurements using the large number of produced B mesons in the LHC collisions. 
II. TOWARDS A φs MEASUREMENT
To measure the CP asymmetry that is sensitive to φ s one needs to have information on the flavour of the produced B 0 s meson (flavour tagging) and on the CP eigenvalue of the final state. The CP asymmetry is diluted by detector effects such as proper time resolution and imperfect flavour tagging. It is crucial to understand and quantify these detector effects. The φ s measurement therefore consists of several steps:
• Define a common selection for b → J/ψ X channels and measure their effective lifetimes. In this analysis also the proper time resolution function is determined.
• Perform an angular analysis in B 0 d → J/ψK * to disentangle the different CP eigenstates and measure P → V V transversity amplitudes and phases.
• Perform an untagged analysis of B 0 s → J/ψ ϕ assuming φ s = 0 to measure ∆Γ s .
• Calibrate the flavour tagging algorithm and use tagging information to measure ∆m d and ∆m s in B → Dπ and B s → D s π channels respectively.
• Finally, measure φ s in an unbinned time-dependent angular analysis of tagged B 0 s → J/ψ ϕ events.
In the next sections, these steps towards a measurement of φ s are discussed in more detail.
s → J/ψ ϕ and Λ b → J/ψΛ. Signal yields and lifetimes resulting from a single exponential fit to the reconstructed proper time distributions are summarized in Table I . The result for B 0 s is an effective lifetime, since the proper time distribution consists of two components: one for B L and one for B H . The results are compatible with world averages, but don't have competitive errors yet. However these lifetime studies provide valuable input for the φ s measurement, such as proper time resolution and acceptance.
The proper time resolution is modelled as the sum of three Gaussians with common mean but different width. The dilution of the CP asymmetry as a result of proper time resolution is D = exp (−∆m
s → J/ψ ϕ, the dilution found from the three Gaussians corresponds to an effective proper time resolution of < σ t >= 50 fs −1 . In the 2010 data a small linear drop in the efficiency is seen for large proper times. The exact shape of this acceptance curve is extracted from MC. More details can be found in [7] .
IV. ANGULAR ANALYSIS OF THE
* is a decay of a pseudo-scalar to two vector mesons (P → V V ). This type of decays can be described in terms of three decay amplitudes: A 0 , A ⊥ and A . These amplitudes are related to the possible relative angular momentum configurations of the vector mesons in the final state: L = 0, 1, 2 respectively. δ and δ ⊥ denote the strong phases of A ⊥ and A relative to A 0 . The extracted amplitudes and phases are given in Table II and agree within their errors with measurements done by other experiments. This result is an important cross-check for the correct implementation of angular dependent acceptance effects caused by detector geometry and event selection. MC data is used to assess this angular acceptance effect.
The possible presence of an S-wave contribution was accounted for in the fit. Systematic uncertainties that have been evaluated include the background shape, acceptance effects and the signal mass model. More details can be found in [8] . In the untagged analysis φ s = 0 is assumed which is close to the Standard Model prediction. The results are given in Table III .
V. UNTAGGED ANALYSIS OF THE B
Systematic uncertainties that have been studied include the background shape, the angular acceptance and a possible S-wave contribution. To estimate the sensitivity of the untagged fit to φ s a Feldman-Cousins study [9] is performed in the two dimensional φ s − ∆Γ s plane. The resulting confidence contours are shown in Fig.  2 . This figure shows that with the current statistics φ s can not be constrained when performing an untagged analysis. For the extraction of φ s tagging information is needed. In summary, OS taggers (muon, electron, kaon and inclusive secondary vertex) can be used to tag any bhadron, whilst SS pion (SSπ) and SS kaon (SSK) taggers can be used only to tag B 0 and B + or B 0 s , respectively. For each tagger, the probability of the tag decision to be correct is estimated by means of a neural network trained on MC events to identify the correct flavour of the signal B meson. These probabilities are then calibrated on data using the self-tagging B + → J/ψK + control channel. The sensitivity of a CP asymmetry is directly related to the effective tagging power ǫ eff = ǫ tag (1 − 2ω) 2 = ǫ tag D 2 , where ω is the mistag probability as returned by the tagging algorithm and ǫ tag is the tag decision efficiency. This tagging power represents the effective statistical reduction of the data sample due to mistag probability.
With the 2010 dataset, the SS tagger is not calibrated yet, so for the φ s measurement only the OS tagger is used. In the B 0 s → J/ψ ϕ analysis the effective mistag probability is ω eff = 32% ± 2%, which results in a tagging power of ǫD 2 = 2.2% ± 0.5%. The probability of a fluctuation from the Standard Model expectation to the observed result for φ s and ∆Γ s is 22%. A one-dimensional interval for φ s is derived at 68% CL: φ s ∈ [−2.7, −0.5] rad.
All studied systematic variations of the fitting conditions have an insignificant effect on the φ s −∆Γ s confidence contours. Therefore, the contours include only the statistical uncertainty, with the exception of the uncertainties due to flavour tagging calibration parameters and mixing frequency, which were floated in the fit. More details can be found in [12] .
MC toys were generated using the same conditions as the 2010 fit but with an integrated luminosity of 400 pb −1 (expected for Summer 2011). The confidence contours are shown in Fig. 6 . Shortly after the DPF 2011 conference the LHCb result for φ s was updated at the Lepton Photon 2011 conference, showing no significant deviation from the SM value.
IX. OTHER CHANNELS
In addition to the φ s measurement in B 0 s → J/ψ ϕ, LHCb also reports a first observation of B 0 s → J/ψf 0 (980) (see Fig. 7 ), including a BR measurement [13] : Using the 2010 dataset no meaningful point estimates can be given for φ s yet, so the result is presented as confidence contours in the φ s − ∆Γ s plane. The updated LHCb φ s result presented shortly after DPF 2011 at Lepton Photon 2011 shows no significant deviation from the SM value.
In addition branching fraction for three other interesting B s decays have been presented:
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